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ON THE SPINAL CORD CHANGES IN PARALYSIS AGITANS. 

By Max Nonne, M.D., 

OF IIAMBOBO, GERMANY. 

In the issue of The American Journal of the Medical Sciences 
for November, 1899, Dana has published an interesting paper on a case 
of paralysis agitans, of which he had occasion to make a thorough ana¬ 
tomical study. With the aidof Nissl’s method, Dana found various changes 
in the large cells of the anterior horns. These changes consisted in 
“ marked pigmentation of the cell-body, chromatolysis, loss and displace¬ 
ment of the nucleus, atrophy and loss of some of the dendrites.” The 
cells of Clarke's columns were, however, found to be “ fairly good.” 
By the aid of the Marchi method he discovered a degeneration of the 
cells of the anterior horns, but in the case of the white matter this 
change was not to be found. The bloodvessels of the spinal cord were 
only slightly altered, and there was a very slight proliferation of the 
interstitial tissues. Dana remarks that these changes in the cells of the 
anterior horns have an important bearing upon the pathogenesis of 
paralysis agitans. In a note (page 8 of the reprint) Dana takes occa¬ 
sion to differ radically from an opinion which I have expressed. 1 It is 
Dana’s opinion that in cases of paralysis agitans there is a functional 
invalidation of the ends of the dendrites of the nerve fibres leading from 
the cortical cells, where they join the motor cells of the anterior horns, 
and also a functional lesion of the motor Bpinal cells themselves. Sec¬ 
ondly, that in cases which are already in an advanced stage an anatomi¬ 
cal lesion could be positively demonstrated; and, thirdly, that the 
cause of the chief symptom of paralysis agitans (the tremor) could he 
traced in these disturbances to “ the even flow of the motor impulses ” 
from the brain to the spinal cord. 

Dana remarks that I did not mention the various staining methods 
employed by me. I mentioned that I had stained with borax-carmine, 
according to Van Gieson’s method, and with orcein. My purpose was 
to find whether or not there were any changes in the bloodvessels. I 
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may also state that every senile cord and every case of paralysis agitans 
which have come under my notice were examined by the Nissl method, 
but I have not employed the Marchi stain in these cases. 

My reply to Dana is as follows: The changes which I found with the 
aid of the Nissl method were the 8ame as those which he discovered; 
there was, moreover, no difference between the changes found in senile 
cords and those discovered in cases of paralysis agitans. The changes 
described by Dana are not different in any way from those which are 
usually found in a condition of cachexia. Such changes have often 
been described very minutely by German authors who do not consider 
them to be pathognomonic. This alteration of the ganglion-cells has not 
only been observed by me in my own cases of amcmia, but also in those 
cases of amemia which have come under Goebel’s 1 notice and which I 
have been permitted to examine. The fact that these changes in the 
ganglion-cells in cases of paralysis agitans often occur, and are not 
looked upon as being pathognomonic of paralysis agitans, has already 
been stated by Sander in his very first publication on the pathological 
anatomy of paralysis agitans. 

The inferences to be drawn from Sander’s studies are, firstly, that 
nearly all authors have observed proliferation of the neuroglia in the 
white substance of the spinal cord, as well as sclerotic changes in the 
arteries and smallest bloodvessels; secondly, that the majority of the 
authors do not consider these changes to be in any way different from those 
which occur in the cases of senility, and they, consequently, hesitate to 
state whether their findings have any significance with regard to paraly¬ 
sis agitans. Dana is certainly quite correct in stating that there is a 
difference between the ordinary senile tremor and that of old people 
suffering from paralysis agitans. It is my opinion, however, that these 
anatomical changes, because they occur in these two different illnesses 
(if I may be allowed to apply this term to the senile state), cannot pos¬ 
sibly be the cause of the clinical phenomena. 

I have never made use of the Marchi method in any of my cases. I 
will only mention the names of a few authors, namely, Hoche, Ursin, 
Kirchgaesser, Luce, Goebel and Nonne, from whose works it may be 
gathered that the Nissl granules in the ganglion-cells, unless developed 
to an unusual degree, are of as little importance as was the pigmenta¬ 
tion of the ganglion-cells, of which so much was said when the older 
methods of staining were in use. 

Sander is, in my opinion, quite correct in insisting that, since there is 
a proliferation of the neuroglia in nearly all cases of paralysis agitans— 
Dana’s and Oppenheim’s cases excepted— Weigert's neuroglia stain 
should be used in investigating them anatomically, and that the study of 
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all cases, including Dana’s and my own cases, in which this method has 
not been used, should be considered incomplete. There is all the more 
reason why we should make use of the above method, inasmuch as San¬ 
der discovered a very abnormal increase of the neuroglia, especially in 
the gray anterior korn3. Here Sander comes to almost the same con¬ 
clusion as Dana does, i. e., that the gray'substance forms an obstruction 
in the passage of the motor impulses from the brain to the spinal cord, 
the ouly difference being that Sander does not locate this obstruction in 
the nerve cells. Sander also states that this proliferation of the neuroglia 
in the anterior horns is not peculiar to paralysis agitans, but that it dif¬ 
fers in a quantitative sense only from the proliferation of the neuroglia 
to be found in all cases of senility. Sander does not express himself 
very positively on the point, but invites further investigation with the 
Weigerbstain. This latter method he declares to be the only reliable 
one, inasmuch as all the other methods have been shown to be inade¬ 
quate and defective. 


THE PATHOLOGICAL ANATOMY OF THE CORD IN PARALYSIS 
AGITANS AND SENILITY. 

By Charles A. Dana, M.D., 

OF NEW YORK. 

It does not seem to me that Dr. Nonne and I differ very much. He 
has simply interpreted my views rather too narrowly. These were 
as follows: 

First. That paralysis agitans was a very strikingly distinct clinical 
entity and quite different from premature senility; heDce, it was probable 
we should some time find its anatomical basis. 

Second. That in my experience I did not find the pathological picture 
of the cords in paralysis agitans and senility identical. 

I am very far from asserting that we have found all that is to be 
found or that it is now precisely known. I certainly never claimed that 
the changes in the anterior horn cells were pathognomonic. I may add 
here that the general statement that “German pathologists” have 
found the changes in the cords of the senile and in those of paralysis 
agitans identical is not necessarily convincing. A person may have 
very good technique and very little real intelligence. All pathologists 
have not found this identity. 

Third. That there is a rather unusual degree of degeneration and 
vascular and sclerotic change in the anterior horns in paralysis agitans, 
and more here than in any other part of the central nervous system so 
far as yet known. 



